ClinPharm 101 


Distribution, Metabolism and Excretion (DME of ADME) 


Objectives: 

1) Provide brief description of distribution concepts. 

2) Explain clearance concepts as they relate to hepatic and renal elimination. 

3) Discuss various metabolic processes that occur within the pulmonary 
region as well as hepatic and/or other organs. 


DISTRIBUTION 

Protein Binding 



• Some chemicals once they enter the body can bind to plasma proteins 

o Acidic compounds bind to albumin 
o Basic compounds bind to ai-acid glycoprotein 

• Protein binding can serve as a depot / reservoir for the chemicals 

• Very little is knovm about protein binding of cigarette smoke constituents 

• Nicotine is bound only 4-20% to plasma proteins and has very little impact 
on overall pharmacokinetics 
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METABOLISM 


PATHWAYS OF DRUG METABOLISM 

Phase I Metabolism 

PATHWAYS OF DRUG METABOLISM 


Phase I 

Phase n 

Oxidation 

Glucuronidation/GIucosidation 

Reduction 

Sulfation 

Hydrolysis 

Acetylation 

Hydration 

Amino acid conjugation 

Isomerization 

Glutathione Conjugation 


CYP450 Topology 
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• CYTOCHROME P450 - abbreviated as CYP followed by an Arabic 
number designating the P450 family e.g. CYP - 1 

• A letter indicating the subfamily e.g. CYP1 — A (two P450’s demonstrating 
>50% amino acid homology represent members of the same subfamily) 

• An Arabic number representing the Individual gene e.g. CYP1A -1 (two 
P450’s within the same subfamily demonstrating >70% amino acid 
homology and are expected to exhibit chromosomal linkage) 

• Sdme CYP enzymes are inducible - e.g. Polycyclic aromatic 
hydrocarbons in cigarettes smoke can induce CYP1A1 and CYP1A2 
enzymes 


Hepatocyte 



Figure 3.3 Receptor"“mediated induction of CYPlA( by potycycHc aromatichydroarbons- Abbr<M' 
ations used: AlP, Ahr-inteniaing protein: AhR, aryl hydrocarbon receptor: Hsp90, heat 
shock protfiin 90;AmE.AhR nuclear translocator; E.R., endoplasmic reticulum. 


Table 3.9 Induction of phenacetin and benzoldlpyrene metabotism by cigarette smoke in extrahepatic 
tissues of the rat 


Enzyme 

activity 


Induction (% of control value) 
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Figure 3,3 Role of cytochrome P450 in the activation of the precarcinogen benzo[o]pyTene. 
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PHASE II METABOLISM 


Reaction 

, Enzyme 

Functional Group 
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Figure 2.19 Enzymes involved in glucuronide formation and biological fate of conjugates. From 
Bowman and Rand, Textbook of Pharmacology, Second Edition. Blackwell (!9S0). 
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Figure J.2J RoJe of ^Litathione in mercapturic add biosynthesis. 


CHa 


ryp^i 



Nicotine 


Cotinine 



trans-3'-hydroxycetinine 



Nicotlne-Ai-Clucuronids 



Cotinine-AKIucurontde 



2i^iis-3'-HydroxycoUn!ne-&Glucuronide 


Mohamadi Sarkar - Basics of Pulmonary ADME presented to CE May 3~7, 2004 


PM3006723081 


Source: https://www.in(dustry(documents.ucsf.edu/docs/pmbj0001 




GloRtcrufu* 


E. EXCRETION 

Renal Elimination 


Proximal Tubule 



Collecting 

TotxJle 


Concentration 

j Volotne of j 

of uihstanco (Xv 

Tf V ’ urine per j 

in urirr J 

untMimr J 



I Cunct^ntiTitian of 
' Px [»bstdncr (K) in pla»ndj 


Substance {X} Rheied 
rfiTOu&h glomcnjSand 
nofreafMorbed or 
secreted by tubuJes 
ffotffi’nl 



C7caranc&o^X equab 

^lomcftilarfirtfaiion rale 

Cs«CF^ 


Substance (X) filteTed 

thnsugh ulowftruH and 
secreted by lubulcs 

of ^ equals 
glarneniUr filiation 
rate phis tubular 
sM^retfon ral^ 

c. = cnn-T. 

C, CifjjjLtN 



Substance OQ fitccfpd 
Ihfough glomeruli and 
fcabaofbed tjy Mbtde* 

Cloarance of K liqirsfs 
glomcrubf fillTtition rale 
minus tubular reabsorplion 
ratu 

C, «. GFR-% 

Cjjjvn iN 


Subsiance fX) frltered 
throURh gjomerufi, 
reabsorbed by tubules, And 
Also secreted by tubules 

Clearance of K equals 

^ornerulat fittiAlion rate 
minus net reabsorption rate 
or plus ncl secretion rate 
C, = GFRa:T, 

^ < or > CjMuu^j 




9'“W-| 






■'U' 




-I 


jjfir ‘1 


Mohamacfi Sarkar - Basics of Pulmonary ADME presented to CE May 3-7, 2004 


9 


PM3006723082 


Source: https://www.industrydocuments.ucsf.edu/docs/pmbj0001 






